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Abstract 
Information is the operational efficiency multiplier of modern weaponry system. Firstly, the operational efficiency 
multiplication constant of weaponry is defined, and the operational efficiency evaluation model of the weaponry 
system supported by information system is also set up. Then, it works out the operational efficiency of weaponry for 
both operational sides. Finally, an example is also given, which turns out that the operational efficiency of weaponry 
can be remarkably enhanced by information system. 
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1. Introduction
The control of information means the initiative of modern wars and has significant impact on the 
processing and the final result of modern wars. Therefore, it is of great value to conduct quantitative 
evaluation of the operational efficiency of both sides’ weaponry. The article defines the operational 
efficiency multiplication constant of weaponry. Based on the operational capability formula for 
conventional weapons, the article sets up the operational efficiency evaluation model of the weaponry 
system supported by information system. By finding the solution to the model, the article gives a 
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N
quantitative description of the operational capability of the weaponry system supported by information 
system. 
2. The operational efficiency evaluation model of the weaponry system supported by  information 
system 
2.1 Composition of the Information System 
Modern information system consists mainly of four parts: intelligence, surveillance and 
reconnaissance (ISR); command and control, communication, computer and system integration (C4); 
information war (IW); and logistic support system (LSS)[1][2]. 
2.2 The Operational Efficiency Multiplication Constant of Weaponry 
Information system multiplies efficiency and the multiplication constant can be defined as: 
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In the equation: stands for the number of the subsystems in the information system; 
iW stands for the weight of the ith subsystem; 
iV stands for the capability index of the ith subsystem;  
iS stands for the operational synergy index of the ith subsystem and the number of subsystems 
connecting to it; 
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stands for the comprehensive promoting function of  the information system on weaponry 
capability；
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stands for the comprehensive synergy value of the information system.
2.2.1 The process of finding the solution to the subsystem weight in the information system and the 
operational coordination index  
iW
iS
• Set up  the dependency matrix A between subsystems in the information system as shown in Table 1.
Table 1. The Dependency Matrix A Between Subsystems in the Information System 
ISR C4 IW LSS 
ISR 1 1 1 0
C4 1 1 1 1
IW 1 1 1 0
LSS 0 1 0 1
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“0” means no connecting and supporting relationship and “1” means connecting and supporting 
relationship. As shown in the first line, ISR does not has connecting and supporting relationship with LSS 
but it does with the other subsystems[3]. 
• Find the solution to the principle eigenvalue S and its corresponding eigenvector in matrix A. S stands 
for the operational correlation index for the corresponding subsystem and the values resulted from Table 
1 are shown in Table 2. 
• Find the solution to the principle eigenvalues of the transposed matrix TA  and its corresponding 
normal eigenvector D in Matrix A. D stands for the dependency  index between subsystems in the 
information system. 
• Work out the normal weight index：
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The equation indicates the weight index of each subsystem is determined by the product of the 
number the subsystem depends on other subsystems. The results of  are shown in Table 2. iW
Table 2. The Normalized Weight and the Operational Synergy Index of Each Subsystem in the Information System
Subsystems in the 
information system 
Dependency 
index iD iS ii
SD × i
Operational synergy 
index Normalized weight W
ISR 0.371 0.270 0.02416 0.2719 
C4 0.349 0.526 0.03591 0.4040 
IW 0.142 0.165 0.02343 0.2636 
LSS 0.138 0.039 0.00538 0.0605 
2.2.2 Capability index of subsystem in the information system iV
The information operational capability of each combating side is evaluated with HAP. First, set 
up the judgement matrix of each subsystem in the information system for each side. Then work out the 
principle eigenvector of the judgement matrix. The value of the principle eigenvector stands for the 
capability index of each combating side’s subsystem, as shown in Table 3. 
Table 3. The Capability Index of Subsystems in Side A Information System and in Side B Information System iV
Subsystems in the  system The capability index（Side A） The capability index（Side B）
ISR                      0.667 0.333 
C4 0.547 0.453 
IW 0.638 0.362 
LSS 0.493 0.507 
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2.2.3 The capability multiplication constant of both combating sides E
Based on the weight index iW  and the operational synergy index iS  listed in Table 2 and iV  in 
Table 3, work out the capability multiplication constant with the equation (1). The capability 
multiplication  constant of side A is 2.56 and 1.97 for side B. 
2.3 The comprehensive operational efficiency of weaponry supported by information system 
The operational capability index of weaponry system can be determined by: 
∑
=
×=
I
i
ii nEFS
1
)(                                                                           (2) 
Here, I stands for the types of weaponry system； stands for the capability index of the ith
type[4][5]; the equation is E=ADC and A stands for the availability  vector of the system. Availability 
refers to the probability that the system works properly at any time. D stands for the credibility vector. 
Credibility refers to the capability of the system to complete a given task at any given time. C stands for 
the capability matrix of the system, describing the system’s intrinsic capability that completes the given 
task when the system is under n status. stands for the number of the ith type weapon. And the 
comprehensive operational efficiency index of the weaponry system supported by the information system 
is
iE
in
                                                                                                       (3) FSCSFP ×=
3. Case Study 
Suppose that the type and the number of weapons possessed by both combating sides are listed in 
Table 4. 
Table 4. The Type and Number of Weapons on Both Combating Sides 
Combating side Type of weapons Number of weapons 
A
Missiles of AD type 9
Antiaircraft artillery of AG type 10
B
Missiles of BD type 10
Antiaircraft artillery of BG type 10
Availability vector A, Dependability vector D, and capability matrix C of the different weapons are 
shown in Table 5. Work out the capability index of weaponry. 
Table 5. Availability Vector A, Dependability Vector D, Capability Matrix C and Capability Index E
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Type of 
weapons Availability vector A Dependability vector D Capability Matrix C
Capability index 
E
Missiles of 
AD type ( )23.014.0926.0 ⎟⎟
⎟
⎠
⎞
⎜
⎜
⎜
⎝
⎛
056.024.0
32.0044.0
12.024.013.0
( )T93.0773.089.0 0.634 
Antiaircraft
artillery of 
AG type 
( )13.087.0 ⎟⎟⎠
⎞
⎜⎜⎝
⎛
447.0553.0
107.0893.0 ( )T0912.0
( )23.014.0760
⎟
⎟
⎟
⎠
⎞
⎜
⎜
⎜
⎝
⎛
007.0102.0
32.033.0474.0
12.024.0843.0
( )T53.0473.084.0
( )00125.09987.0 ⎟⎟⎠
⎞
⎜⎜⎝
⎛
10
05.095.0 ( )T095.0
0.77 
Missiles of 
BD type . 0.803 
Antiaircraft
artillery of 
BG type 
0.901 
The efficiency of side A weapon system supported by the information system equals to 34.3 with the use 
of equation (2) and  equation (3) and the efficiency of side B weapon system is 33.4. 
4. Conclusion 
The above results show that even in the case that the number of weapons and the weapons’ intrinsic 
capability possessed by side A is inferior to that of side B, the comprehensive operational efficiency of 
side A can still surpass that of side B. This indicates information system can significantly enhance the 
comprehensive operational efficiency of weaponry. Although this paper does not cover the detailed 
analysis of subsystems in the information system, the proposed method is still appliable. 
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